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図 2 ダンプネスの程度の分布 
 
RISA 法 
RISA 法は，微生物の DNA 配列の一部であるリボ
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Aspergillus fumigatus，Aspergillus nidulans，Aspergillus 
niger といった Aspergillus 属の菌種に，ダンプネスの
図 4  RISA 解析の結果 
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25% =< Detection ratio < 50% 50% =< Detection ratio < 75% 75% =< Detection ratio
1 2 3 4 1 2 3 4 1 2 3 4
Acremonium chrysogenum 0.0 13.3 5.3 10.5 Cladosporium tenuissimum 0.0 6.7 0.0 0.0 Neurospora tetrasperma 0.0 0.0 5.3 0.0
Acremonium sclerotigenum 0.0 6.7 0.0 5.3 Clavispora lusitaniae 16.7 0.0 10.5 10.5 Ophiognomonia sp. AW-2014 0.0 0.0 0.0 5.3
Alternaria alternata 0.0 6.7 0.0 10.5 Coccidioides immitis 0.0 13.3 5.3 15.8 Paracoccidioides brasiliensis 16.7 33.3 36.8 36.8
Alternaria brassicicola 0.0 0.0 0.0 5.3 Coccidioides posadasii 0.0 6.7 0.0 5.3 Paracoccidioides sp. 'lutzii' 0.0 0.0 5.3 0.0
Alternaria cf. molesta M312 0.0 0.0 0.0 5.3 Colletotrichum acutatum 0.0 0.0 0.0 10.5 Parastagonospora nodorum 16.7 33.3 21.1 36.8
Alternaria sp. FL-2011 0.0 0.0 0.0 5.3 Colletotrichum fioriniae 16.7 13.3 10.5 21.1 Peltigera malacea 0.0 0.0 10.5 5.3
Alternaria sp. L1 0.0 0.0 0.0 5.3 Colletotrichum gloeosporioides 0.0 13.3 26.3 21.1 Penicillium brevicompactum 0.0 6.7 0.0 0.0
Annulohypoxylon stygium 16.7 26.7 10.5 36.8 Colletotrichum graminicola 0.0 13.3 15.8 10.5 Penicillium canescens 0.0 0.0 0.0 5.3
Arthrobotrys oligospora 0.0 0.0 5.3 0.0 Colletotrichum lindemuthianum 0.0 0.0 10.5 0.0 Penicillium chrysogenum 83.3 73.3 68.4 100.0
Arthroderma benhamiae 0.0 0.0 5.3 5.3 Coniosporium apollinis 0.0 33.3 26.3 21.1 Penicillium digitatum 16.7 13.3 0.0 5.3
Arthroderma obtusum 0.0 0.0 0.0 5.3 Cordyceps locustiphila 0.0 6.7 0.0 0.0 Penicillium expansum 0.0 6.7 0.0 0.0
Arthroderma otae 0.0 6.7 10.5 21.1 Cordyceps militaris 0.0 33.3 10.5 26.3 Penicillium janthinellum 0.0 0.0 0.0 5.3
Arthroderma persicolor 0.0 0.0 5.3 0.0 Cryphonectria parasitica 0.0 0.0 5.3 0.0 Penicillium paneum 0.0 0.0 0.0 5.3
Arthroderma uncinatum 0.0 0.0 5.3 15.8 Cyberlindnera fabianii 16.7 6.7 0.0 0.0 Penicillium rubens 0.0 0.0 0.0 5.3
Articulospora tetracladia 0.0 0.0 0.0 5.3 Cyberlindnera jadinii 0.0 6.7 5.3 0.0 Penicillium solitum 0.0 0.0 0.0 15.8
Aspergillus aculeatus 0.0 0.0 0.0 5.3 Cyberlindnera suaveolens 0.0 0.0 0.0 5.3 Penicillium sp. 13 BRO-2013 0.0 0.0 0.0 5.3
Aspergillus amstelodami 0.0 13.3 0.0 0.0 Cyphellophora europaea 66.7 40.0 47.4 42.1 Penicillium sp. F63 XC-2012 0.0 0.0 0.0 5.3
Aspergillus aureus 0.0 0.0 0.0 5.3 Dactylellina haptotyla 0.0 0.0 10.5 0.0 Pestalotiopsis fici 0.0 13.3 10.5 31.6
Aspergillus brasiliensis 0.0 6.7 31.6 21.1 Debaryomyces hansenii 66.7 66.7 42.1 73.7 Phaeococcomycetaceae sp. 0.0 0.0 5.3 0.0
Aspergillus brevipes 0.0 6.7 0.0 0.0 Dothideomycetes sp. 11369 0.0 0.0 0.0 5.3 Phialocephala subalpina 0.0 6.7 0.0 10.5
Aspergillus carbonarius 0.0 0.0 10.5 5.3 Endocarpon pusillum 50.0 40.0 26.3 26.3 Phialocephala uotilensis 0.0 0.0 5.3 0.0
Aspergillus clavatus 66.7 66.7 63.2 89.5 Epichloe glyceriae 0.0 0.0 0.0 5.3 Phialophora verrucosa 0.0 6.7 0.0 0.0
Aspergillus flavus 16.7 0.0 10.5 26.3 Epicoccum nigrum 0.0 0.0 0.0 5.3 Phoma sp. 1 OB-2014 0.0 0.0 0.0 5.3
Aspergillus fumigatus 16.7 46.7 47.4 84.2 Epicoccum sp. 22MS01 0.0 0.0 0.0 5.3 Pneumocystis carinii 0.0 0.0 5.3 0.0
Aspergillus glaucus 0.0 0.0 15.8 21.1 Epidermophyton floccosum 16.7 13.3 15.8 5.3 Pneumocystis murina 0.0 6.7 5.3 10.5
Aspergillus heteromorphus 0.0 0.0 5.3 10.5 Eremothecium gossypii 0.0 0.0 5.3 0.0 Podosphaera fusca 0.0 0.0 5.3 0.0
Aspergillus japonicus 16.7 46.7 47.4 63.2 Erysiphe alphitoides 0.0 0.0 0.0 5.3 Podosphaera leucotricha 0.0 0.0 5.3 0.0
Aspergillus nidulans 33.3 60.0 63.2 84.2 Eupenicillium idahoense 0.0 0.0 0.0 5.3 Podospora anserina 50.0 20.0 5.3 36.8
Aspergillus niger 66.7 66.7 57.9 89.5 Eurotiomycetes sp. genotype 613 16.7 13.3 0.0 10.5 Pseudocercospora fijiensis 16.7 13.3 21.1 21.1
Aspergillus oryzae 66.7 66.7 68.4 89.5 Eurotium halophilicum 0.0 6.7 0.0 5.3 Pseudogymnoascus destructans 0.0 26.7 21.1 47.4
Aspergillus penicillioides 16.7 6.7 15.8 10.5 Eutypa lata 16.7 6.7 21.1 15.8 Pseudogymnoascus pannorum 0.0 0.0 10.5 15.8
Aspergillus restrictus 0.0 0.0 0.0 21.1 Exophiala dermatitidis 50.0 26.7 26.3 42.1 Pyrenophora teres 16.7 20.0 31.6 21.1
Aspergillus sp. MF297-2 16.7 0.0 0.0 0.0 Fusarium acuminatum 0.0 0.0 0.0 5.3 Pyrenophora tritici-repentis 16.7 13.3 10.5 15.8
Aspergillus terreus 66.7 60.0 52.6 68.4 Fusarium circinatum 0.0 6.7 10.5 5.3 Saccharomyces arboricola 0.0 0.0 0.0 5.3
Aspergillus tubingensis 0.0 0.0 5.3 0.0 Fusarium culmorum 33.3 13.3 10.5 21.1 Saccharomyces cerevisiae 33.3 60.0 63.2 63.2
Aspergillus vitricola 16.7 0.0 15.8 15.8 Fusarium fujikuroi 50.0 33.3 42.1 31.6 Saccharomyces pastorianus 0.0 6.7 10.5 0.0
Aspergillus wentii 0.0 6.7 0.0 0.0 Fusarium graminearum 16.7 53.3 21.1 26.3 Scheffersomyces stipitis 16.7 0.0 5.3 0.0
Aureobasidium pullulans 0.0 0.0 0.0 5.3 Fusarium oxysporum 0.0 0.0 0.0 5.3 Schizosaccharomyces japonicus 0.0 6.7 0.0 0.0
Baudoinia compniacensis 0.0 13.3 21.1 15.8 Fusarium pseudograminearum 0.0 20.0 10.5 15.8 Schizosaccharomyces pombe 0.0 0.0 0.0 5.3
Beauveria bassiana 0.0 13.3 10.5 21.1 Fusarium solani 33.3 33.3 42.1 68.4 Sclerotinia borealis 0.0 6.7 10.5 5.3
Bipolaris oryzae 0.0 26.7 10.5 10.5 Gaeumannomyces graminis 16.7 13.3 31.6 21.1 Sclerotinia sclerotiorum 0.0 0.0 5.3 5.3
Bipolaris zeicola 0.0 20.0 10.5 10.5 Glarea lozoyensis 16.7 6.7 21.1 26.3 Scopulariopsis brevicaulis 0.0 0.0 0.0 5.3
Botryosphaeria sp. 96-120 0.0 0.0 0.0 5.3 Isaria farinosa 0.0 0.0 5.3 0.0 Setosphaeria turcica 16.7 20.0 26.3 26.3
Botrytis cinerea 0.0 0.0 0.0 21.1 Kabatiella microsticta 0.0 0.0 0.0 5.3 Shiraia bambusicola 0.0 6.7 5.3 10.5
Candida albicans 16.7 13.3 5.3 10.5 Kazachstania africana 0.0 6.7 0.0 0.0 Sordaria macrospora 66.7 66.7 68.4 52.6
Candida alimentaria 0.0 6.7 0.0 0.0 Kazachstania naganishii 0.0 0.0 0.0 5.3 Spathaspora passalidarum 0.0 0.0 10.5 10.5
Candida dubliniensis 16.7 0.0 0.0 5.3 Kluyveromyces marxianus 0.0 6.7 0.0 5.3 Sporothrix schenckii 0.0 6.7 10.5 10.5
Candida glabrata 0.0 20.0 10.5 0.0 Lachancea thermotolerans 0.0 6.7 0.0 0.0 Stenocarpella maydis 0.0 0.0 5.3 0.0
Candida intermedia 0.0 6.7 0.0 0.0 Lecanicillium muscarium 0.0 6.7 0.0 5.3 Stephanonectria keithii 0.0 13.3 0.0 0.0
Candida orthopsilosis 0.0 0.0 5.3 0.0 Leptosphaeria biglobosa 16.7 46.7 36.8 52.6 Talaromyces marneffei 16.7 6.7 15.8 5.3
Candida oxycetoniae 0.0 0.0 5.3 0.0 Leptosphaeria maculans 33.3 46.7 31.6 31.6 Talaromyces stipitatus 50.0 13.3 42.1 42.1
Candida parapsilosis 16.7 46.7 47.4 42.1 Lobaria pulmonaria 0.0 0.0 0.0 10.5 Teratosphaeria pseudoeucalypti 0.0 0.0 5.3 0.0
Candida sake 0.0 0.0 5.3 0.0 Lodderomyces elongisporus 0.0 6.7 5.3 5.3 Tetracladium globosum 0.0 0.0 5.3 0.0
Candida tenuis 0.0 0.0 5.3 0.0 Madurella mycetomatis 0.0 0.0 5.3 5.3 Tetrapisispora blattae 0.0 13.3 10.5 0.0
Candida tropicalis 0.0 13.3 15.8 10.5 Magnaporthe oryzae 0.0 13.3 10.5 15.8 Thermoascus aurantiacus 0.0 0.0 5.3 0.0
Capronia coronata 0.0 13.3 10.5 15.8 Marssonina brunnea 16.7 13.3 31.6 36.8 Thielavia terrestris 0.0 20.0 10.5 26.3
Capronia epimyces 16.7 33.3 15.8 21.1 Metarhizium acridum 0.0 6.7 15.8 15.8 Togninia minima 0.0 13.3 26.3 15.8
Catenulostroma protearum 0.0 0.0 0.0 5.3 Metarhizium robertsii 16.7 20.0 10.5 5.3 Trichoderma atroviride 0.0 0.0 5.3 0.0
Ceratocystis cacaofunesta 33.3 6.7 26.3 15.8 Meyerozyma guilliermondii 0.0 33.3 31.6 42.1 Trichoderma reesei 16.7 20.0 10.5 10.5
Cercospora sojina 0.0 6.7 0.0 15.8 Monascus ruber 0.0 0.0 0.0 5.3 Trichophyton rubrum 0.0 13.3 15.8 31.6
Chaetomium globosum 16.7 20.0 15.8 31.6 Monilinia fructigena 0.0 6.7 0.0 0.0 Trichophyton verrucosum 0.0 0.0 10.5 0.0
Chaetomium thermophilum 0.0 13.3 26.3 47.4 Myceliophthora thermophila 0.0 20.0 36.8 15.8 Tuber melanosporum 0.0 0.0 5.3 5.3
Cladonia subcervicornis 0.0 0.0 0.0 5.3 Myrothecium inundatum 0.0 0.0 0.0 21.1 Uncinocarpus reesii 16.7 26.7 10.5 42.1
Cladophialophora carrionii 16.7 26.7 10.5 10.5 Naumovozyma castellii 0.0 6.7 0.0 5.3 Vanderwaltozyma polyspora 0.0 0.0 5.3 5.3
Cladophialophora psammophila 0.0 13.3 26.3 26.3 Naumovozyma dairenensis 16.7 0.0 0.0 0.0 Verticillium albo-atrum 16.7 6.7 10.5 5.3
Cladophialophora yegresii 0.0 0.0 10.5 26.3 Nectria haematococca 16.7 0.0 21.1 26.3 Verticillium dahliae 0.0 13.3 10.5 10.5
Cladosporium cladosporioides 0.0 6.7 0.0 10.5 Neofusicoccum parvum 16.7 26.7 47.4 47.4 Verticillium incurvum 0.0 0.0 0.0 5.3
Cladosporium phlei 0.0 0.0 0.0 5.3 Neosartorya aurata 0.0 6.7 0.0 0.0 Wickerhamomyces ciferrii 33.3 0.0 10.5 26.3
Cladosporium sp. FSU 10139 0.0 0.0 0.0 5.3 Neosartorya fischeri 16.7 46.7 36.8 57.9 Yarrowia lipolytica 0.0 6.7 10.5 15.8
Cladosporium sp. OTU12 0.0 0.0 5.3 0.0 Neurospora crassa 16.7 13.3 21.1 21.1 Zygosaccharomyces bailii 0.0 6.7 0.0 0.0
Cladosporium sphaerospermum 0.0 0.0 5.3 10.5 Neurospora intermedia 16.7 0.0 0.0 0.0 Zygosaccharomyces rouxii 0.0 20.0 5.3 10.5
Damnpess IndexDamnpess Index























 平成 29年 6月 30日受付 
平成 29年 7 月 11日受理 
表 2 子 菌門に分類されるショットガン解析結果(ダンプネスの程度の各ランクにて検出された割合[%]) 
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Development of method for determining indoor fungal concentration using 
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Authors have already proposed the estimation method for home dampness using occupants' self-reported answer to questions about visible vapor 
condensation, visible mold growth, and so on during the winter season. This dampness index ranges from 0 to 24, and its values were classified 
into four levels based on the quartiles from the national questionnaire surveyed results in approximately 5,000 residential buildings in Japan. 
Level 4 represents houses with the most serious problems related to indoor dampness. According to results from the survey, the prevalence of 
children diagnosed with asthma was approximately 8.0%. This dampness index of Rank 4 presented the house which had the most serious 
problems related to indoor dampness. In this paper, we have tried to collate the dampness index with microbial community included in sampling 
dust from the floor of each house. The microorganisms were analyzed using the ribosomal intergenic spacer analysis (RISA) method, which is 
genetic-analysis method. The RISA method is able to provide rapid analyzed results with low cost and to encyclopedically analyze mold species 
in sampled dust. Through a comparison between the dampness index and mold contamination analyzed, the characteristics of dampness in 
residential buildings could be revealed. Houses with a dampness index of Rank 4 are likely to have several specific mould species. 
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